New Zealand's natural resources are under increasing pressure from competing uses and are, in some areas, approaching limits. Management of our natural resources has been and will continue to be a complex and contentious intergenerational issue. This complexity arises because of the many interrelationships and interdependencies between environmental and social systems involved in natural resource management, as well as the legacy of past decisions.
Chief executives of government agencies are responsible for the stewardship of their agencies, including the capability and capacity of agencies to offer free and frank policy advice to successive governments (State Sector Amendment Act 2013) . Stewardship in an environmental context involves the wise use and management of natural resources over the long term. For government agencies responsible for natural resource policy, effective stewardship will require that they provide advice around the management of natural resources with a longer-term view in mind, and work collaboratively.
Collaboration is an important factor in achieving stewardship, as it is rare that a government agency on its own can address the complexity of natural resource issues. However, too often reactive policy dominates agency work programmes, crowding out longerterm analysis and limiting the ability of agencies to collaborate effectively. In a recent review of the Ministry for the Environment the need was identified for a multi-disciplinary framework which made assumptions, analysis, priorities and trade-offs explicit. Such a framework would be able to address the complexity of natural resource issues and help underpin policy development across the natural resources sector (NRS) 1 over the longer term. In response, NRS chief executives committed to the development of a framework to provide a common analytical approach across agencies to address natural resource issues. The result is the Natural Resources Framework, which seeks to promote the stewardship and kaitiakitanga 2 of New Zealand's natural resources. It does this by helping NRS agencies to organise their analytical inquiry in an integrative way to produce robust and resilient policy advice to decision-makers.
The development of the framework began with an expansive search of international literature on natural resource policy frameworks and underlying concepts around natural resource issues. Engagement and collaboration with NRS agencies and researchers was also significant to its development. 3 In the following sections, this article firstly outlines the underlying concepts and the supporting frameworks that have influenced the development of the Natural Resources Framework. Secondly, the structure and process of the framework are specified, and the six components that make up the framework are discussed. Each of the framework's components is then detailed thoroughly. Finally, the article concludes by offering a way forward for stewardship and the Natural Resources Framework.
Background
The Natural Resources Framework is premised on four underlying concepts. These concepts are supported by various natural resource policy frameworks that have collectively influenced the development of the Natural Resources Framework.
People
The first concept is that while environmental and social systems are interrelated and interdependent, natural resource issues typically arise from the way people behave and interact with the natural resource. Natural resource issues do not arise primarily from the natural resource base (Pahl-Wostl, 2009 ). It is people, through their complex interrelationships with natural resources, who shape the outcomes of natural resources over time. The Natural Resources Framework responds to this by putting people at the centre of analysis.
The Natural Resources Framework was influenced by the well-developed ecosystem services approach (Capistrano et al., 2006) , which classifies the various benefits that accrue to people from natural resources and surrounding ecosystems, and the socio-ecological systems approach (Holling, 2001; Folke et al., 2005) . The social-ecological systems framework developed by Nobel laureate Elinor Ostrom (2007 Ostrom ( , 2009 ) was also influential. Briefly, this framework structures inquiry around the interrelationships between environmental and social systems by providing a common analytical approach to promote dialogue between the natural and social sciences.
Institutions
The second underlying concept is that to understand the behaviour of people, the institutions that influence people's behaviour should be analysed and understood. Institutions are important because they provide powerful incentives for people to behave in certain ways and generally endure over time.
Specifically, institutions are the rules people follow that guide, provide opportunities for and constrain collective behaviour. Institutions help people understand how they should respond in different situations and can reduce uncertainty in making decisions. Some institutions are codifed in sets of formal rules, such as regulations, but many others are based on informal rules, such as social and cultural norms, underpinned by people's values and beliefs. In its focus on institutions and their analysis the Natural Stewardship and the Natural Resources Framework Resources Framework was influenced significantly by the Institutional Analysis and Development Framework. This framework, developed by Ostrom (2005) and adapted by others (e.g. Fischer et al., 2007) , is designed to organise and structure inquiry around institutions for improved policy analysis.
Multiple perspectives
The third underlying concept is that analysis requires multiple perspectives to reflect the diversity of people and their values, and the various ways of understanding natural resource and environmental systems. Different perspectives will result in different insights regarding the behaviour of people in relation to natural resources. Multiple perspectives also help avoid oversimplifications and blind spots by offering alternative means of understanding and analysing a natural resource issue. Different perspectives require policy analysts to use different disciplines, and, as such, the framework supports a multi-disciplinary approach. The Natural Resources Framework does not assume that one discipline, institutional arrangement (i.e. particular set of rules) or policy option type is favoured over another.
The framework adopts five perspectives -social, cultural, political, environmental and economic -to ensure analysis is comprehensive and adequately accounts for the complexity and many important attributes of natural resource issues (see Figure 1) . While social, economic and environmental perspectives are generally well understood and accepted as representing the three 'pillars' typically promoted in sustainability frameworks (e.g. see Adams, 2006) , two additional perspectives have been included, cultural and political. The addition of the cultural perspective allows people's behaviour and institutions to be better understood in a way specific to New Zealanders. This perspective should be interpreted as relating not solely to any one culture, but to the range of cultures represented in New Zealand. As partners in the Treaty of Waitangi relationship, however, NRS agencies have a responsibility to support iwi and M ori in performing their kaitiakitanga functions. This responsibility means agencies must consider carefully each perspective from an iwi and M ori point of view.
The political perspective provides insight into the political processes, institutions and agreements (e.g. international treaties) that shape New Zealand democracy, including its legitimacy and accountability. This perspective is intended to shed light on political institutions and processes encountered, rather than question the mandate of the government of the day.
Integrative thinking
A key challenge in analysing natural resource issues across multiple perspectives is bringing these perspectives together in order to find robust and resilient policy solutions. Integrative thinking, the fourth underlying concept of the framework, is applied throughout the framework to address this challenge. Integrative thinking differs from conventional thinking in attempting to bring together multiple perspectives and forms of analysis with the aim of finding creative resolutions to trade-off tensions that might not otherwise be seen (see Table 1 ) (Martin and Austen, 1999) . Integrative thinking emphasises the possibility of promoting more 'inclusive' institutional arrangements (economy and the environment, rather than economy or the environment) (Acemoglu and Robinson, 2012), which are crucial for the wise use and management of natural resources over the long term.
The Sustainability Integration Framework and the Integrative Framework have influenced the development of the Natural Resources Framework here. The Sustainability Integration Framework offers a range of trade-off principles for consideration prior to any trade-offs being readily accepted (Gibson, 2006; Croal et al., 2010) . The Integrative Framework provides a structured means to navigate and make space for multiple perspectives in policy analysis (Hirsch et al., 2011; Hirsch et al., 2013) ; that is, it attempts to bring, but does not force, integration and synthesis across perspectives. Accordingly, it also recognises the potential for dissonance between perspectives.
Structure and process
The Natural Resources Framework consists of six components, with four analytical components framed by two procedural components. The framework is intended to be flexible and avoids providing an overly prescriptive process. Figure 2 shows the four analytical components -Reveal, Establish, Assess and Integrate -in the centre. These components are 'bookended' by the procedural components Identify and Advise. The four analytical components broadly map to the four stages of integrative thinking (see Table 1 ). The five perspectives -social, cultural, political, environmental and economic -are woven consistently throughout all analytical components to capture the diversity of values at stake.
The components of the Natural Resources Framework do not need to be worked through as a series of steps from Identify to Advise. Even where the framework is applied as a series of steps, the analytical components are designed to be able to work iteratively with each other. There are four ways the framework could be worked through. First, the framework could be used for in-depth policy analysis through the generation of new policy options by progressing sequentially Martin and Austen (1999) from Identify to Advise. Alternatively, any single component of the framework could be applied to complement existing policy analysis or development. Third, the framework could be applied in an exploratory way from Reveal to Assess across a range of natural resource issues to help set future priorities by indicating how well these issues are tracking towards stewardship and kaitiakitanga. Or the framework could be used backwards from Establish to Reveal to provide insights into the institutions and behaviour that have led to present and defined future outcomes. The Natural Resources Framework has three common tiers of analysis that can be applied to each component. 4 These tiers are:
The task tier and engagement and tools tier are both specifically tailored for each component. The reasoning tier, on the other hand, is the same for all components of the framework. The task tier outlines the component and provides a short background. Key tasks are then explained to help policy analysts understand the work required to complete the component. A list of questions has been formed to prompt policy analysts through each task. The reasoning tier considers why conclusions to tasks were reached. The aim of this tier is to ensure that the analysis undertaken within each component is transparent and robust so it can be trusted as a basis for developing policy. This tier requires the reasons and assumptions behind conclusions to be made explicit and the strength of the arguments made to be considered.
The engagement and tools tier addresses how the analysis could be undertaken through the use of possible analytical tools (e.g. cost-benefit analysis, multi-criteria analysis, scenario planning) and engagement points. Each component identifies useful engagement points and quantitative and qualitative tools to aid the analysis. This is to ensure that the information used and/or collected reflects both numerical values and lived experience.
Components
This article now considers each component of the Natural Resources Framework in more detail. The specific tasks of each component are discussed: brief descriptions of the key tasks in each component are indicated in Table  2 . Importantly, the six components that make up the Natural Resources Framework are complementary to existing policy processes and frameworks, including regulatory impact assessments. The components can also be used to focus attention on parts of the policy cycle that are characteristically underdeveloped or under-explored.
Identify
The Identify component aims to clearly identify the natural resource issue, get an effective project design in place and ensure the mandate for analysis is secured upfront. An important part of this component is gaining agreement on what the framework will be used for and how NRS agencies will operate together and approach the work, including resourcing, engagement design and acknowledgement of the Treaty of Waitangi. As part of the Crown, NRS agencies must find ways to provide for the Treaty of Waitangi and understand the rights and interests of iwi and M ori. In the Identify component, the context needs to be understood well enough to provide an effective plan for how these matters will be recognised throughout the analysis, including engagement. This explicit 
Reveal Establish
Integrate Access prompt underscores the significance of appropriately addressing the Treaty and the rights and interests of iwi and M ori at the outset to shape subsequent analysis and engagement.
Reveal
The Reveal component ensures that 'everything is put on the table' regarding the natural resource issue. Accordingly, this component is descriptive in its intent. Its emphasis is on describing the 'rules of the game' .
In the Reveal component a systems approach is emphasised to ensure the complexity of the natural resource issue is better appreciated. A systems approach allows the interrelationships and interdependencies within and between different systems to be identified and understood. Figure 3 illustrates the environmental and social systems, including the various embedded systems (ecosystem, natural resource system, political system, economic system and cultural system), and the interrelationships between people and the natural resource. Multiple perspectives typically would be used to reveal and understand the behaviour of the wide range of salient system attributes.
The environmental system is the outermost system boundary within which all other systems are embedded. In defining these boundaries, the disturbances that might affect the resilience and limits of the natural resource system and surrounding ecosystem attributes can be considered. These include the biophysical attributes of the natural resource, as well as the species and ecological processes that exist in relation to the natural resource.
In the Reveal component, the social system and the various systems (political, economic and cultural) embedded within it should also be explicitly described. In understanding these systems, emphasis is placed on determining the people involved (e.g. local government, central government agencies, resource users, iwi and M ori) and their values. In addition, rules and people's norms that shape behaviour across these systems can be revealed.
With a broad understanding of the environmental and social systems, the Table 3 ). The Use interrelationship accounts for benefits that typically acquire a market value, given their private goods character. The Service interrelationship reflects other benefits that are more difficult to capture in the marketplace and are therefore often undervalued. Third-party effects can be accounted for through the Impact interrelationship, where the consequences of an action, such as pollution, would be revealed through a reduction in the benefits received by others (i.e. via the Use or Service interrelationship).
Establish
The Establish component focuses on an institutional approach to link people's actions to ensuing outcomes. Accordingly, in this component people's behaviour is brought to life analytically speaking by 'playing out' the revealed 'rules of the game' to establish future outcomes.
The future is not seen as simplistic, certain or deterministic; rather, this component seeks to emphasise the complexity of causal tendencies that drive outcomes. Therefore, this component promotes an 'every time this then usually that' logic, rather than a strong causal logic of 'every time this then that' . Adopting this logic of causal tendencies is important to capture both probable and possible future outcomes and to maintain integrative thinking that allows creative resolutions to be found in the following Integrate component.
People's behaviour is motivated by incentives and behavioural drivers, which are grounded in their values and the rules and norms they follow. Institutions can create powerful incentives and behavioural drivers for people to decide a course of action. People do not, of course, always comply with 'rules' , especially when there are strong incentives not too. For example, there is a strong incentive for free-riding behaviour for commonpool resources and public goods, even where rules are in place. The social space where people engage and form relationships with one another are also identified for close analysis in the Establish component. Here the influence of values, rules and norms that motivate people are played out in a collective sense and the transaction costs (e.g. engaging, meeting, bargaining, negotiating) of these interactions analysed. Once the actions and interactions of the people are analysed, policy analysts are in a good position to establish possible future outcomes (see Figure 4) .
Future outcomes should be established over multiple timescales (i.e. short, medium and long term). This recognises the framework's emphasis on stewardship as well as immediate policy impacts. Any changes in the environmental system over the long term (e.g. climate change) and the systems embedded within it should also be considered when establishing possible future outcomes.
Assess
The Assess component helps policy analysts analyse the outcomes generated from the status quo against selected criteria from each of the multiple perspectives. New policy options can then be crafted to address behaviour and improve outcomes. Hence, policy interventions seek to add value to the management of natural resources and not necessarily simply to 'correct' market failures. For example, an assessment of the status quo may indicate that the biophysical limits of the natural resource are not well understood. A policy response which might add value, in this case, could be to improve how the information is made available to those who use and manage the natural resource.
In crafting policy options and projecting outcomes, it becomes possible to compare the outcomes from the options with those from the status quo against selected criteria. This comparison allows the gains and losses from implementing each policy option to be determined across each perspective and over the short, medium and long term. These tasks are reflected in Figure 5 .
The Assess component is iterative and the Establish component should be revisited to better understand how the outcomes from newly-crafted policy options will perform over time. That is, newly-crafted policy options should be 'played out' to understand how incentives, behavioural drivers and institutions are changed and could influence ensuing outcomes.
Crafting new policy options is an important part of the Assess component. Ideally, each new policy option proposed should contain a broad mix of instruments (e.g. regulatory, information, industry standard and market-based instruments). Known limits could act as triggers for changes in the mix of instruments within each policy option. This adaptive mix will help policy options be more enduring over time given changing conditions or unexpected outcomes.
Criteria that represent a range of relevant perspectives (i.e. social, cultural, political, environmental and economic) are needed. Criteria need not be all of equal weight; their relative weight will Table 4 indicates criteria that could be analysed for each perspective, including a M ori-related criterion that captures an aspect of kaitiakitanga. It is important to recognise that interrelationships exist between each of the criteria. For example, no matter how efficient an outcome is, if the outcome also significantly compromises another criterion then the option is unlikely to support stewardship. The framework presents a challenge to pay simultaneous attention to all selected criteria across the multiple perspectives (Adger et al., 2003) . This promotes integrative thinking by retaining a more 'complete' picture in the analysis from which to resolve trade-off tensions and find robust and resilient policy solutions.
To make comparisons across perspectives to indicate the extent of gains and losses involved is difficult. It is likely that analysis of each perspective will be given in its own terms and measured either qualitatively or quantitatively. To allow comparison, it may be useful to make measurements and analysis consistent across the perspectives, as far as is practicable. However, putting all perspectives into a single common measure, for instance a uniform index, is contentious. Gains and losses within a criterion may be hidden, and values and perspectives may not be able to be reduced to a common measure. For example, Western science and m tauranga M ori exist with discrete, but legitimate, knowledge sets. The framework requires space to be made for different perspectives to be analysed and compared.
Integrate
The Integrate component brings together earlier analysis to refine policy options and resolve trade-offs, where possible, before filtering options towards a final set of ranked policy options. These key tasks are represented in Figure 6 . This component, therefore, acts as a filter for identifying both a final set of policy options and where the trade-offs lie. Trade-offs can reflect compromises and the simultaneous existence of gains and losses across perspectives or scales of analysis (e.g. short-term gain versus longterm loss). Importantly, the capacity to creatively resolve trade-off tensions is the culmination of the integrative thinking that conceptually underlies the Natural Resources Framework.
The Integrate component emphasises the use of deliberative processes with the aim of achieving practical consensus among NRS agencies. Specifically, practical consensus is where the people involved in developing advice deliberate to attain a common understanding of the issue and collectively agree that they can 'reasonably and comfortably' live with the particular analytical direction taken. An attempt should be made to reach practical consensus throughout the Integrate component. Where practical consensus cannot be achieved, then alternative forms of analysis may be undertaken simultaneously. This alternative analysis may lead to different sets of policy options being developed.
The three key tasks of the Integrate component are now discussed in greater detail. First, policy analysts are prompted to understand trade-off tensions within and across policy options and to resolve them, where possible. The emphasis here is on not readily accepting trade-offs, but rather attempting to resolve and refine options to find mutually reinforcing gains and win-win solutions across all perspectives and scales. Despite the potential for creative resolutions, however, many supposed win-win solutions are not a win-win in hindsight; someone bears a loss. Typically, win-win solutions are wrongly identified because the analysis was too optimistic and narrow. This highlights the significance of the previous components in keeping analysis sufficiently wide to more effectively resolve trade-off tensions. When the ability to resolve trade-off tensions diminishes, a risk management approach is developed to categorise and assess policy options to determine whether the outcomes through practical consensus are acceptable, tolerable or unacceptable. This approach allows options to be carefully filtered and further refined by analysing and making explicit any risks, with the associated limits, uncertainties and outcomes. Where the outcome of a policy option is projected to break a limit, it may be treated as an unacceptable risk and be removed from the option set. Where the outcome is projected to be close to a limit or relatively near multiple limits, it may be treated as a tolerable risk that can be managed or further refined. Alternatively, where an outcome is not nearing any limit it may be treated as 'safe' and an acceptable risk.
Finally, policy analysts are prompted to rank the final set of policy options and confront the trade-offs for each option. The ranking could be achieved through various decision rules (e.g. maximum net gains, least risk) to recommend an agreed set of policy options.
Advise
In the Advise component, analysis undertaken is collated in order for a collective narrative to be developed. Specifically, the collective narrative is an agreed and shared policy 'story' that encompasses the nature of the natural resource issue addressed, the policy options considered and the likely outcomes over the long term in keeping with stewardship and kaitiakitanga. The trade-offs to be confronted as well as any assumptions and limitations in the analysis are made explicit in the narrative.
The development of an agreed collective narrative is important to address policy issues over the long term across agencies. A collective narrative provides opportunities for NRS agencies to transcend the work programme of a single government agency and explore a more complete set of policy options. Overall, the collective narrative allows the opportunity for NRS agencies to provide collective free and frank advice to the best of their abilities.
The collective narrative does not need to be a single recommended policy option among an agreed final option set. Rather, if practical consensus is not achieved in the Integrate component, then the collective narrative may indicate multiple strands of analysis that lead to alternative recommended policy options and/or an alternative final option set. The collective narrative can accommodate several alternative pathways towards stewardship. However, differences between NRS agencies should be articulated clearly.
Conclusion
The Natural Resources Framework is a novel framework which seeks to promote stewardship and kaitiakitanga of New Zealand's natural resources. These objectives will not be achieved without new ways of thinking and of understanding the complexities of natural resource issues.
For stewardship to be successful, the policy analysis of natural resource issues requires a long-term multi-disciplinary approach (Driscoll et al., 2012) .
Specifically the framework is seen to encourage stewardship as it provides NRS agencies with a common analytical approach that puts people at the centre of analysis, promotes analysis across multiple perspectives and timescales, and is underpinned by integrative thinking. Undertaking these forms of analysis is foreseen to provide more robust and resilient policy advice and promote the wise use of natural resources over the long term. These are significant developments, as the framework challenges the use of a single perspective to drive policy analysis beyond conventional thinking. Relying on a single perspective masks the full complexity of natural resource issues and may result in poor policy outcomes and unwelcome surprises.
The framework is expected to evolve and change over time. The application of the framework will inevitably be the real test for whether it informs policy development and allows NRS agencies to collectively track on their journey towards stewardship. 
